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RI KXPDQ VHWWOHPHQWV DQG ODFN RI HGXFDWLRQ 'HILFLHQFLHV LQ UHOLDEOH LQIUDVWUXFWXUH UHVRXUFHV DQG LQIRUPDWLRQ
QHWZRUNVJHQHUDWHYXOQHUDEOHFRQGLWLRQVDQGLPSHGHDGDSWDWLRQ>@
5HGXFLQJORVVHVQHFHVVLWDWHVSUHSDUHGQHVVWRWDNHSUHYHQWLYHPHDVXUHVSULRUWRDSRWHQWLDOGLVDVWHUDFFXPXODWLQJ
H[SHULHQFH WR UHVSRQG WR D GLVDVWHU DQG PDQDJLQJ LW HIIHFWLYHO\ LQ FDVH RI D GLVDVWHU 'LVDVWHUV DUH LQKHUHQWO\
FRPSOH[HQYLURQPHQWVWKHUHIRUHIDVWDQGDFFXUDWHDWWDLQPHQWRIGDWDIURPWKHGLVDVWHUVLWHSURGXFLQJLQIRUPDWLRQ
IURPGDWDTXLFNO\DQGVXEVHTXHQWO\PDNLQJLQIRUPHGGHFLVLRQVUHJDUGLQJDFWLRQWREHWDNHQDWWKHGLVDVWHUVLWHEDVHG
RQWKLVLQIRUPDWLRQLVRIYLWDOLPSRUWDQFH7KHXVHRILQIRUPDWLRQDQGFRPPXQLFDWLRQWHFKQRORJLHV,&7VFDQKHOS
WRSURGXFHLQIRUPDWLRQDQGPDNHEHWWHUGHFLVLRQVIRUHIIHFWLYHGLVDVWHUPDQDJHPHQWV\VWHP
7RGD\ ,&7V DUH XVHG LQ PDQ\ DUHDV WR IDFLOLWDWH DQG DFFHOHUDWH KXPDQ OLYHV 3XEOLF SULYDWH DQG FLYLO VRFLHW\
VHFWRUVDOUHDG\XVHH[LVWLQJ,&7VRIIHULQJWKHSRWHQWLDO WRUHDFKEURDGSRSXODWLRQVDQGHQJDJLQJWKHPGLUHFWO\LQ
SURFHVVHV RI GHFHQWUDOL]HG GHFLVLRQPDNLQJ >@ 7KLV HQJDJHPHQW SURYLGHV UHGXFLQJ YXOQHUDELOLW\ WR ULVN DQG
LPSURYHGLVDVWHUUHVLOLHQFH>@(VSHFLDOO\PRELOHGHYLFHVHQDEOHSHRSOHWRDFFHVVWKHLQWHUQHWLQDQ\ZKHUHZLWKRXW
OLPLWDWLRQV 1HZ JHQHUDWLRQ * DQG * FRPPXQLFDWLRQ WHFKQRORJLHV SURYLGH YHU\ IDVW VRXQG LPDJH DQG GDWD
WUDQVIHU >@ ,Q OLWHUDWXUH PDQ\ VWXGLHV FDQ EH IRXQG UHJDUGLQJ PRELOH WHFKQRORJ\ XVH LQ GLVDVWHU PDQDJHPHQW
)RUHVWL>@GHVLJQHGDGYDQFHGV\VWHPIRUHPHUJHQF\PDQDJHPHQWZKLFKIXVHVWKHPRELOHVRFLDOGDWDDQGERWWRPXS
FRPPXQLFDWLRQ ZLWK VPDUW VHQVRUV0RELOH VRFLDO GDWD LV FRQVLVWHG RI XVHU JHQHUDWHG FRQWHQW IURP VRFLRPRELOH
DSSOLFDWLRQV 7KLV GDWD KDQGOH ZLWK XVLQJ ZHE FUDZOLQJ WHFKQLTXHV IURP RWKHU VRFLDO PHGLD DSSOLFDWLRQV 2WKHU
PRELOH DSSOLFDWLRQ LV GHVLJQHG IRU HQKDQFLQJ FRPPXQLFDWLRQ EHWZHHQ SDWLHQW DQG GRFWRUZLWKPRELOH DSSOLFDWLRQ
DIWHUGLVDVWHU>@7KHUHLVEXLOGLQJGDPDJHDVVHVVPHQWDSSOLFDWLRQGHYHORSHGE\>@$QRWKHUDSSOLFDWLRQLV)(0$¶V
DSSOLFDWLRQQDPHG529(55DSLG2EVHUYDWLRQDQG9LVXDO(VWLPDWLRQRI5LVNIRUHVWLPDWLQJULVNIRUGLVDVWHU
DUHD>@:KHQDOOWKHVHVWXGLHVDUHDQDO\]HGLWFDQEHVHHQWKDWPRELOHEDVHGDSSOLFDWLRQVVXSSRUWDPRUHHIIHFWLYH
GLVDVWHUPDQDJHPHQWLQPDQ\ZD\V
7KHFXUUHQWGLVDVWHUPDQDJHPHQWDSSURDFKVXSSRUWVGLUHFWSDUWLFLSDWLRQRIWKHHPHUJHQF\UHVSRQVHRIFLWL]HQVDQG
SRVWGLVDVWHU UHFRYHU\SURFHVVHV >@+RZHYHU WUDGLWLRQDOGLVDVWHUPDQDJHPHQWV\VWHPLVDSSOLHG WKHUHIRUHFLWL]HQV
KDYHQRFRQWULEXWLRQ WR WKHGLVDVWHUPDQDJHPHQWSURFHVV:LWK WKHDEVHQFHRIFRQWULEXWLQJFLWL]HQV HIIHFWLYHDQG
HIILFLHQW GLVDVWHU PDQDJHPHQW FDQQRW EH SHUIRUPHG ,&7V DUH SDUWLFXODUO\ LPSRUWDQW DV LQIUDVWUXFWXUH IRU
FRPPXQLFDWLRQ NQRZOHGJH VWRUDJH DQG VRFLDO LQWHUDFWLRQ >@ ,&7 LV FRQVLGHUHG WRQHFHVVDU\ HQKDQFH DGDSWDWLRQ
FDSDFLW\DQGVXSSRUWV IHHGEDFNHQVXUH LQIRUPDWLRQDFFHVVHQDEOHVDFWLYHSDUWLFLSDWLRQ  UHGXFHVYXOQHUDELOLW\DQG
SURYLGHLQIRUPDWLRQGDWDFROOHFWLRQORQJHUSHULRGVRIWLPH0RELOHWHFKQRORJLHVDUHDSSURSULDWHIRUSURYLGLQJWKHVH
QHHGVWRLPSURYLQJUHVLOLHQFH1RZDGD\VZLWKWKHZLGHVSUHDGXVHRIPRELOHGHYLFHVEHQHILWLQJDVDQLQIRUPDWLRQ
VKDULQJHQYLURQPHQWDIWHUGLVDVWHULVLQHYLWDEOH7KHXVHRIPRELOHWHFKQRORJLHVE\FLWL]HQVDIWHUDGLVDVWHULQFUHDVHV
UHVLOLHQFHDJDLQVWGLVDVWHUV >@ >@ >@ >@ ,Q WKLVFRQWH[W WKLVSDSHU¶V UHVHDUFKTXHVWLRQ LV ³+RZ WR LPSURYH
GLVDVWHUUHVLOLHQFHYLDPRELOHEDVHGGLVDVWHUPDQDJHPHQWV\VWHP"´7KHUHIRUHWKHDLPRIWKLVVWXG\LVWRLQFUHDVHSUH
DQG SRVW GLVDVWHU UHVLOLHQFH E\ XVLQJ PRELOH WHFKQRORJLHV WR HQVXUH FLWL]HQV SOD\ DQ DFWLYH UROH LQ GLVDVWHU
PDQDJHPHQW
7KH(DUWKTXDNH)DFWRI7XUNH\
7KH5HSRUWRI8QLWHG1DWLRQV'HYHORSPHQW3URJUDPPH%XUHDXIRU&ULVLV3UHYHQWLRQDQG5HFRYHU\>@SUHVHQWV
WKHGHVWUXFWLYHHIIHFWRIQDWXUDOKD]DUGVDWWKHEHJLQQLQJRIWKHWKFHQWXU\(VSHFLDOO\GHYHORSLQJFRXQWULHVIDFH
JUHDW ULVN IURPGLVDVWHUVEHFDXVHRI WKH UDSLGDQGXQFRQWUROOHGJURZWKRIFLWLHV IRUH[DPSOH7XUNH\H[SHULHQFHG
VRPH PDMRU HDUWKTXDNHV LQ WKH WK FHQWXU\ ZKLFK FDXVHG WKH GHDWK RI DW OHDVW  SHRSOH DERXW 
LQMXULHVDQGEXLOGLQJGDPDJHV
7XUNH\LVDVHLVPLFDOO\DFWLYHDUHDZLWKLQWKHFRPSOH[]RQHRIFROOLVLRQEHWZHHQWKH(XUDVLDQ3ODWHDQGERWKWKH
$IULFDQDQG$UDELDQ3ODWHVVHHLQ)LJ>@0XFKRIWKHFRXQWU\OLHVRQWKH$QDWROLDQ3ODWHDVPDOOSODWHERXQGHG
E\ WZRPDMRU VWULNHVOLS IDXOW ]RQHV WKH1RUWK$QDWROLDQ)DXOW DQG(DVW$QDWROLDQ)DXOW7KHZHVWHUQSDUWRI WKH
FRXQWU\LVDOVRDIIHFWHGE\WKH]RQHRIH[WHQVLRQDOWHFWRQLFVLQWKH$HJHDQ6HDFDXVHGE\WKHVRXWKZDUGPLJUDWLRQRI
WKH+HOOHQLFDUF7KHHDVWHUQPRVWSDUWRI7XUNH\OLHVRQWKHZHVWHUQHQGRIWKH=DJURVIROGVDQGWKUXVWEHOWZKLFKLV
GRPLQDWHGE\ WKUXVW WHFWRQLFV>@)LJXUHSUHVHQWVWKHHDUWKTXDNHVZKLFKPDJQLWXGHVKDYHEHHQRYHUVLQFH
LQ7XUNH\7KHJUHHQSRLQWVPDJQLWXGHV¶DUHEHWZHHQWKHEOXHSRLQWVPDJQLWXGHV¶DUHEHWZHHQ
DQGWKHUHGSRLQWVPDJQLWXGHV¶DUHEHWZHHQ>@
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)LJ7KHFDVHDUHD,]PLU
,]PLU3URYLQFHZHVWRIWKH$QDWROLDQ3HQLQVXODLVORFDWHGLQWKHPLGGOHRIWKH$HJHDQFRDVWV,WLVVXUURXQGHGE\
%DOLNHVLU IURP1RUWK0DQLVD IURP HDVW DQG $\GLQ IURP VRXWK &LW\ ODQGV R
 DQG R
 QRUWK ODWLWXGH DQG
R
DQGR
HDVWORQJLWXGHLVWRUQEHWZHHQ7KHGLVWDQFHRIWKHQRUWKVRXWKLVDSSUR[LPDWHO\NPDQGWKH
GLVWDQFH RI WKH HDVWZHVW LV  NP VHH LQ )LJ >@ ,]PLU LV WKH WKLUG ELJJHVW FLW\ LQ 7XUNH\ LQ WHUPV RI
SRSXODWLRQDQGVRFLRHFRQRPLFVLWXDWLRQ7KHUHDUHPLOOLRQSHRSOHOLYLQJLQ,]PLU,]PLUVXUYLYHGDVDELJFLW\
WKURXJKRXWLWVKLVWRU\RI\HDUVDQGKDVEHHQIUHTXHQWO\UHQRYDWHGXQGHUJHRORJLFDOLQIOXHQFHV,]PLUKDVEHHQ
JUHDWO\DIIHFWHGE\HDUWKTXDNHVILUHVDQGIORRGLQLWVKLVWRU\
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,]PLULVRQHSDUWRIWKHVHLVPLFDOO\DFWLYHWKH$HJHDQ3ODWH,WVKRZVDYHU\FRPSOH[DFWLYHPRYLHDQGUDSLGO\
FKDQJLQJ WHFWRQLFSDWWHUQGXH WR WKH UHODWLYHPRWLRQVRI VXUURXQGLQJ WHFWRQLFSODWHV$FFRUGLQJ WRKLVWRU\ UHDGHUV
HDUWKTXDNHVKDYHEHHQ WKHPRVWGDPDJLQJQDWXUDOGLVDVWHUV WKDWKDYHDIIHFWHG WKH ,]PLUEXLOWXSDUHD7KHUHKDYH
EHHQDWOHDVWGLVDVWURXVHDUWKTXDNHVZLWKPDJQLWXGHVJUHDWHUVL[UHSRUWHGZKLFKDUHLQOLWHUDWXUH>@
5HVHDUFK0HWKRGRORJ\
:LWKLQWKLVVWXG\PRELOHWHFKQRORJLHVKDYHEHHQXVHGWRLQFUHDVHGLVDVWHUUHVLOLHQFHLQFRQWH[WZLWKDQHIIHFWLYH
GLVDVWHUPDQDJHPHQW7KHUHDUHWKUHHPDLQUHDVRQVPRELOHWHFKQRORJLHVDUHFKRVHQWKHILUVWRQHLVWKDWSHRSOHDUH
LQFUHDVLQJO\ DFFHVVLQJ WKH LQWHUQHW WKURXJKPRELOHGHYLFHV7KH VHFRQGPRELOH WHFKQRORJ\ DOORZV ORFDWLRQEDVHG
TXHU\DQGWKHODVWRQHLVWKDWPRELOHWHFKQRORJ\LVFKDQJLQJWKHXVHU¶VZHEVXUILQJKDELWV>@,QWKLVFRQWH[WWKH
PRELOHEDVHGGLVDVWHUPDQDJHPHQWV\VWHPLVVHWRQ$QGURLGSODWIRUP0\64/LVXVHGIRUGDWDEDVHGHVLJQDQG3+3
LVXVHGIRUHQVXULQJWKHH[FKDQJHRIGDWDEHWZHHQWKHGDWDEDVHVVHHLQ)LJ$QGURLG6WXGLRLVXVHGLQRUGHUWR
GHVLJQJUDSKLFDOXVHULQWHUIDFH
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)LJ5HVHDUFKPHWKRGRORJ\
,WFDQEHVHHQ WKDWGHYHORSLQJPRELOH WHFKQRORJLHVEHLQJXVHG LQ WKHSRVWGLVDVWHUFLWL]HQVHPHUJHQF\UHVSRQVH
DQG UHFRYHU\ SURFHVVHV LQFUHDVH GLVDVWHU UHVLOLHQFH )RU WKLV UHDVRQ ZLWKLQ WKLV VWXG\ DQ LQIRUPDWLRQEDVHG
DSSOLFDWLRQDOORZLQJPDSEDVHGTXHULHVWREHPDGHRIGDPDJHHVWLPDWLRQSHRSOHDQGUHVRXUFHVHDUFKDQGYLWDOSRVW
GLVDVWHU ORFDWLRQV OLNH DVVHPEO\ DUHDV WHQW FLWLHV XVLQJ PRELOH WHFKQRORJLHV KDV EHHQ PDGH:KHQ GHYHORSLQJ D
GDPDJHHVWLPDWLRQWRROYDULRXVPRGHOVIRXQGLQOLWHUDWXUHZHUHH[DPLQHG2IWKHVHWKHSHDNJURXQGPRGHOZDVXVHG
WRGHWHUPLQHWKHGDPDJH7KHUHDUHPDQ\GLIIHUHQWDSSURDFKHVZLWKLQWKHSHDNJURXQGDFFHOHUDWLRQPRGHODVZHOO
$PRQJ WKHVH WKHZLGHO\ XVHG >@PRGHOZDVXVHG*HRJUDSKLFDO WHFKQRORJLHVZHUH DOVRXVHG LQ WKHSHUVRQ DQG
UHVRXUFHVHDUFKPRGXOHDORQJZLWK WKH LPSRUWDQW ORFDWLRQTXHU\PRGXOH LQRUGHU WRSURYLGHPDSEDVHGTXHU\DQG
UHSRUWV
7KH JHQHUDO IRUPRI WKH JURXQGPRWLRQ SDUDPHWHU HVWLPDWLRQ HTXDWLRQ LV LQ HTXDWLRQ  DQG ZKHUH< LV WKH
JURXQGPRWLRQSDUDPHWHUSHDNJURXQGDFFHOHUDWLRQ3*$0LVWKHPDJQLWXGHUFOLVWKHFORVHVWKRUL]RQWDOGLVWDQFH
IURPVWDWLRQWRDVLWHLQNPKLVGHSWKLQNP77DQG7YDOXHVDUHGHWHUPLQHGE\VRLO W\SHV9VLVDILFWLWLRXV
YHORFLW\DQG&DUHFRQVWUDLQWVRIRXUHTXDWLRQ7KHUHVXOWRIWKLVHTXDWLRQFDOFXODWHV3*$RIWKHHDUWKTXDNH7KH
YDOXHVRIYDULDEOHVPHQWLRQHGDERYHFDQXVH IRU IRUHFDVWLQJRI ORVV UDWLR LQPRGHOVHOHFWHGDUHDV)RUH[DPSOHD
PRGHUDWRUZRXOGGHWHUPLQHWKHGDPDJHLQDQHLJKERUKRRGZKHUHWKHHDUWKTXDNHLVPDJQLWXGHNPIDUDZD\
IURPWKHFHQWHURIHDUWKTXDNHDQGKDVURFNJURXQGW\SH8VLQJWKLVPHWKRGRORJ\LVLPSRUWDQWLQWHUPVRIREWDLQLQJ
UDSLG UHVSRQVH IRU GHFLVLRQPDNHUV ERWK LQ GDPDJH HVWLPDWLRQ XSGDWHV LQ WKH DUHD DQG WKH HIIHFWLYH UHVRXUFH
PDQDJHPHQW
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& & K NP
ıURFN ıVRLO DQGıVRIWVRLO 
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8VHWKUHHVLWHFODVVHV
ī ī 5RFNDYHUDJH9V PVUHFRUGV
ī ī 6RLODYHUDJH9V PVUHFRUGV
ī ī 6RIWVRLODYHUDJH9V PVUHFRUGV

³0LVVLQJSHUVRQDQGUHVRXUFHVHDUFKDQGLQVHUWLRQ´PRGXOHLVFRPSOHWHO\EDVHGDQGGHVLJQHGRQLQWHUDFWLYHHQG
XVHUGDWDHQWUDQFHDQGTXHULHV7KHUHIRUHEDVHGRQWKHFRQFHSWRIVRFLDOPHGLDLWLVGHVLJQHGWZRGLIIHUHQWJUDSKLFDO
XVHU LQWHUIDFHV IRU HDFK PRGXOH 7KH ILUVW PRGXOH DOORZV XVHUV WR HQWHU GDWD DERXW ORVV SHUVRQ RU UHVRXUFH 7KH
VHFRQGRQH DOORZVXVHUV WRPDNHTXHULHV RI WKHP7KH DFFXUDF\RI WKH V\VWHP WHVW LV FDUULHGRXW XVLQJ WKH UDWLQJ
V\VWHPLQTXHVWLRQ)RUH[DPSOHZKHQDXVHUHQWHUVLQIRUPDWLRQLQWRV\VWHPDERXWDKHOSGLVWULEXWLRQRQWKHVWUHHW
WKHV\VWHPDFFHSWVWKDWLQIRUPDWLRQDQGGHWHUPLQHVLWVYDOXHDVWKHORZHVWUDWLQJ,IPXOWLSOHXVHUVLQGLFDWHWKHVDPH
GLVWULEXWLRQIRUWKHVDPHDUHDDWWKHVDPHWLPHWKLVLQIRUPDWLRQ¶VUDWLQJVWDUWVWRLQFUHDVH
0RELOH%DVHG'LVDVWHU0DQDJHPHQW6\VWHP
7RUHGXFHULVNVIURPGLVDVWHUVZHPXVWPRELOL]HDEURDGFRDOLWLRQRISDUWQHUVIURPYLOODJHFKLHIVWRJRYHUQPHQW
PLQLVWHUV IURP IDPLO\UXQ VKRSV WR LQWHUQDWLRQDO FRUSRUDWLRQV IURP VFKRRO SULQFLSDOV WR KRVSLWDO GLUHFWRUV
,QWHUYLHZVZLWKH[SHUWVZHUHSHUIRUPHGEHIRUHWKHFRPSRQHQWVRIWKHV\VWHPGHVLJQSURFHVVDQGZKDWNLQGRIWRROV
ZRXOGEHQHHGHGEHIRUHDQGDIWHU WKHGLVDVWHUKDVEHHQGHWHUPLQHG,QWKLVFRQWH[W WKHV\VWHPLVFRPSRVHGRIWKH
PRGXOHVRI³GDPDJHHVWLPDWLRQ´³ORFDWLRQVHDUFK´³PLVVLQJSHUVRQVHDUFKDQGUHSRUW´DQGDOVR³UHVRXUFHVHDUFK
DQG UHSRUW´ VHH LQ )LJ )LJ SUHVHQWV WKH GHWDLO VFUHHQ VKRWV RI ³ODWHVW HDUWKTXDNHV´ DQG ³GLVDVWHU EDFNSDFN´
WRROV
,Q WKH ³ORFDWLRQ VHDUFK´SDUW GLVWULFW DQGQHLJKERUKRRGEDVHGPHHWLQJSODFH WHQW FLW\ ORJLVWLF VXSSRUW FRQWURO
FHQWHUVHFXULW\FRQWUROSRLQWSROLFHRIILFHKRVSLWDOVFRXOGEHVHDUFKHGRQWKHLQWHUDFWLYHPDS0LVVLQJSHUVRQDQG
UHVRXUFHVVHDUFKDQGUHSRUWPRGXOHVDLPWKHLQIRUPDWLRQHQWUDQFHDQGUHSRUWLQJDERXWPLVVLQJSHRSOHDIWHUGLVDVWHUV
$QRWKHUPRGXOH³'DPDJHHVWLPDWLRQ´SURYLGHVDSUHGHWHUPLQDWLRQRIWKHGDPDJHPD\RFFXULQWKHQHLJKERUKRRG
RIORFDOLWLHVDFFRUGLQJWRWKHGLVWDQFHIURPWKHEDVHPHQWW\SHVDQGHSLFHQWHU,QDGGLWLRQWRDOORIWKHVHWRROVWKHUH
DUH DOVR GLIIHUHQW WRROV WR HQDEOH SXEOLF DZDUHQHVV DERXW GLVDVWHUV VXFK DV WKH ODWHVW HDUWKTXDNHV DQG HDUWKTXDNH
GLVDVWHUFDVH8VLQJ ³UHFHQWHDUWKTXDNH´ WRRO WKH UHFHQWHDUWKTXDNHVSUHVHQWVRQ WKHPDSYLD%RJD]LFL8QLYHUVLW\
.DQGLOOL2EVHUYDWRU\³'LVDVWHUFDVH´PRGXOHH[SODLQVZKDWLWVKRXOGKDYHWREHSUHSDUHGDIWHUDGLVDVWHULQLW7KLV
WRROLVQRWRQO\SURYLGLQJDZDUHQHVVRIWKHGLVDVWHUEXWDOVRLQFUHDVHWKHGLVDVWHUUHVLOLHQFHRIFLWL]HQV
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)LJ0RELOH*8,RI'LVDVWHU0DQDJHPHQW6\VWHP 
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)LJ³/DWHVWHDUWKTXDNHV´DQG³GLVDVWHUEDFNSDFN´VFUHHQV
0DLQILQGLQJVRI'DPDJH(VWLPDWLRQ
)LUVWIRUWKHGDPDJHHVWLPDWLRQPRGXOHWKHJURXQGDFFHOHUDWLRQYDOXHVGHWHUPLQHGDERYHZHUHFDOFXODWHGZLWKLQ
WKHFLW\RI,]PLU7KHQRQDQHLJKERUKRRGEDVLVGDPDJHVWDWXVZDVFODVVLILHGDVVHULRXVPRGHUDWHDQGVOLJKWGDPDJH
E\YLVXDOL]LQJWKHYDOXHVRQDPDS$IWHUWKLVVWDJHDFFRUGLQJWRWKHGLVDVWHUPDQDJHU¶VGDPDJHVWDWXVDPDSEDVHG
UHSRUW ZDV SUHSDUHG LQ RUGHU WR WUDFNZKLFK DUHDV FROODSVHG EULGJHV RU FORVHG URDGV DQG QHLJKERUKRRGV DUH 7KH
UHVXOWVHQVXUHWKDWERWKFLWL]HQVDQGPDQDJHUVH[HFXWHDPRUHHIIHFWLYHHPHUJHQF\UHVSRQVH,QWKLVZD\HYHQWKRXJK
GLVWULEXWHG UHVFXHDQG WKHRWKHU W\SHVRI WHDP LQFLW\ WKH VKRUWHVWSDWK WR WKHGLVDVWHUDUHD IRU WKH UHVFXH WHDPRU
UHVLGHQWVFDQEHGHWHUPLQHG7KLVWRROZLOOSURYLGHDQHIIHFWLYHZD\IRUGHFLVLRQPDNHUVWRPDNHGHFLVLRQVDIWHUWKH
TXDNH(IIHFWLYH GLVDVWHUPDQDJHPHQW SURYLGHV HQDEOLQJ EHWWHU ULVN DVVHVVPHQW LPSURYHG GHFLVLRQPDNLQJ )DVWHU
DVVHVVPHQWDQGIHHGEDFNRIGDWD WRFRRUGLQDWLRQFHQWHUV LPSURYHGSUHYHQWLRQSUHSDUHGQHVV UHVSRQVHDSSURDFK WR
GLVDVWHUULVNUHGXFWLRQVHHLQ)LJ


)LJ0RGHUDWHGDPDJHVQHLJKERUKRRGV
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/RFDWLRQ6HDUFK
$OWKRXJKPDQ\GLVDVWHUVKDYHRFFXUUHGZKLFKOHGWRORVVRIOLIHDQGSURSHUW\VRIDULQ7XUNH\GLVDVWHUDZDUHQHVV
KDVQRW\HWRFFXUUHG7KHUHIRUHFLWL]HQVQHHGWREHPRUHDZDUHQHVVDQGLQIRUPHG0RUHRYHUWKHUHVKRXOGEHVWXGLHV
DERXW ZKDW QHHGV WR EH GRQH DIWHU WKH GLVDVWHU EHIRUH WKH GLVDVWHU VRPH LQIRUPDWLRQ DERXW WKH ZRUN WR EH GRQH
&LWL]HQVDUHGLUHFWHGWRWKHZURQJSODFHZLWKWKHZURQJRULQFRPSOHWHLQIRUPDWLRQLQSDQLFDIWHUWKHGLVDVWHU7KH\
DUHXQDZDUHRIWKHQHFHVVDU\ ORFDWLRQVIRUFROOHFWLQJDUHDVDIWHUGLVDVWHUVDQGWRSURYLGHWKHQHFHVVDU\QHHGV7KLV
PRGXOHSURYLGHVGLVSOD\LQJWKHVHDUFKUHVXOWVRQWKHPDSDFFRUGLQJWRWKHSUHGLVDVWHUDQGSRVWGLVDVWHUTXHVWLRQLQJ
QHLJKERUKRRGVYLWDOORFDWLRQV7KLVVLWXDWLRQFDXVHVZDVWHRIWLPHZKLFKLVYLWDOIRUSHRSOHDIWHUWKHGLVDVWHU8VLQJ
WKLVPRGXOHWKHSRVWGLVDVWHUPHHWLQJORFDWLRQVFDQHDVLO\EHIRXQGE\FLWL]HQVDQGWKH\UHDFKWKRVHSRLQWVZLWKRXW
WLPHORRVLQJ7KXVZLWKWKLVPRGXOHLWLVDLPHGWRLQFUHDVHFLWL]HQ¶VGLVDVWHUUHVLOLHQFHVHHLQ)LJ

 
)LJ/RFDWLRQ6HDUFK6HDUFK'RNX](\OXO8QLYHUVLW\
0LVVLQJ3HUVRQDQG5HVRXUFH6HDUFKDQG,QVHUWLRQ
,QWKLVFRQWH[WXVLQJWKHPLVVLQJSHUVRQVHDUFKVHHLQ)LJDQGLQVHUWLRQWKURXJKVRFLDOUHODWLRQVLWLVDLPHGWR
FUHDWHDVRFLDOQHWZRUNLQJHQYLURQPHQW,QWKLVPRGXOH WKHSK\VLFDOSURSHUWLHVLQIRUPDWLRQRIWKHPLVVLQJSHRSOH
GDWHWREHORVWDQGODVWVHHQORFDWLRQEDVHGLQIRUPDWLRQLVLQWHQGHGWRUHDFKRXWWRRWKHUXVHUV7KHUHVRXUFHLQVHUWLRQ
DQGVHDUFKPRGXOHVHHLQ)LJLVSHUIRUPHGIRUFRVWHIIHFWLYHDQGSRVWGLVDVWHUUHVRXUFHDOORFDWLRQ7KLVDOVRD
VRFLDOQHWZRUNHGEDVHGRSWLPL]DWLRQWRRO,WLVDLPHGWRVKDUHDQGIROORZYLWDOWKLQJVVXFKDVIRRGZDWHURUFORWKLQJ
GLVWULEXWLRQSRLQWVE\FLWL]HQV
,Q ³5HVRXUFH LQVHUWLRQ´PRGXOH ORFDWLRQQDPH W\SH ZDWHU IRRG KRWPHDO OHDG WLPH EHWZHHQ
SP UHVRXUFHRULJLQ LQVHUWHGE\DQGGHWDLO LQIRUPDWLRQDUHFROOHFWHG8VLQJDVDEDVHRI WKHVH LQIRUPDWLRQRWKHU
FLWL]HQV ZKR XVH WKH DSSOLFDWLRQ ZLOO KDYH DFFHVV WR UHVRXUFHV PRUH HIIHFWLYHO\ 2Q WKH RWKHU KDQG WKLV PRGXOH
DVVLVWV WKH GHFLVLRQPDNHUV PDQDJHUV ZKHUH WKH UHVRXUFHV FRPLQJ IURP GLIIHUHQW RUJDQL]DWLRQV DUH GLVWULEXWHG
7KXVDOODVVLVWDQFHIURPKRPHDQGDEURDGZLOOEHGLVWULEXWHGLQDFRVWHIIHFWLYHPDQQHU8VHUVDOVREHQHILWIURPWKH
LQIRUPDWLRQVKDULQJWRKHOSDLGGLVWULEXWLRQLQDUHDVZLWKFRQFHQWUDWLRQVRIZKHWKHUSHRSOHLQWKHRSWLPXPUDWLRFDQ
EHDFKLHYHG

 
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)LJ0LVVLQJ3HUVRQ$GGDQG6HDUFK
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
)LJ5HVRXUFH,QVHUWLRQDQG6HDUFK
5HVXOWVDQG(YDOXDWLRQ
7XUNH\LVORFDWHGLQDUHJLRQZKHUHQDWXUDOGLVDVWHUVVXFKDVHDUWKTXDNHVIORRGVIRUHVWILUHVDQGODQGVOLGHVRFFXU
IUHTXHQWO\,QWKLVVFRSHWKLVLVDQLVVXHRILPSRUWDQFHIRURXUFRXQWU\$VFDQEHVHHQDIWHUWKHPDMRUHDUWKTXDNHVRI
DQGFLWL]HQVXQGHU WKHULVNRIDQHDUWKTXDNHKDYHQRGLVDVWHU UHVLOLHQFH:LWKLQ WKLVFRQWH[WDVSDUWRI
HIIHFWLYHGLVDVWHUPDQDJHPHQWLQFUHDVLQJGLVDVWHUUHVLOLHQFHZDVLQWHQGHGE\XVLQJPRELOHWHFKQRORJLHV6XFFHVVIXO
GLVDVWHUPDQDJHPHQW VWUDWHJLHVGHSHQGRQ WKHDYDLODELOLW\RIDFFXUDWH LQIRUPDWLRQSUHVHQWHG LQDQDSSURSULDWHDQG
WLPHO\PDQQHU ,QIRUPDWLRQ LV DOVR LPSRUWDQW DV LW LQFUHDVHV WKH WUDQVSDUHQF\ DQG DFFRXQWDELOLW\ RI WKH GHFLVLRQ
PDNLQJ SURFHVV DQG LW FDQ WKHUHIRUH FRQWULEXWH WR JRRG JRYHUQDQFH 7KH UHVXOWV RI WKH VWXG\ SURYHG WKH VWXG\¶V
K\SRWKHVLV ³PRELOH EDVHG GLVDVWHU PDQDJHPHQW WRROV KDYH D SRVLWLYH FRQWULEXWLRQ WR WKH GLVDVWHU UHVLOLHQFH
$GGLWLRQDOO\WKHPRELOHDSSOLFDWLRQDOORZVWKHXVHUVWRSHUIRUPVKDUHDQGLQIRUPYLWDOLQIRUPDWLRQDIWHUGLVDVWHUDQG
GHFLVLRQPDNHUV WRFRQGXFWHIILFLHQWPDQDJHPHQWRIGLVDVWHUZLWKPDNLQJEHWWHUGHFLVLRQV$W WKHQH[WVWHSRI WKH
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VWXG\WKLVV\VWHPLVJRLQJWREHWHVWHGRQPRUHSHRSOHRUVLWXDWLRQVRLWZLOOKDYHWKHRSSRUWXQLW\WRFRPSDUHWKH
UHVXOWV
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